Arabidopsis ANAC069 binds to C[A/G]CG[T/G] sequences to negatively regulate salt and osmotic stress tolerance.
ANAC069 binds to the DNA sequence of C[A/G]CG[T/G] to regulate the expression of genes, resulting in decreased ROS scavenging capability and proline biosynthesis, which contribute to increased sensitivity to salt and osmotic stress. NAM-ATAF1/2 and CUC2 (NAC) proteins are plant-specific transcription factors that play important roles in abiotic stress responses. In the present study, we characterized the physiological and regulatory roles of Arabidopsis thaliana ANAC069 in response to abiotic stresses. Arabidopsis plants overexpressing ANAC069 displayed increased sensitivity to abscisic acid, salt, and osmotic stress. Conversely, ANAC069 knockdown plants showed enhanced tolerance to salt and osmotic stress, but no change in ABA sensitivity. Further studies showed that ANAC069 inhibits the expression of SOD, POD, GST, and P5CS genes. Consequently, the transcript level of ANAC069 correlated negatively with the reactive oxygen species (ROS) scavenging ability and the proline level. The genes regulated by ANAC069 were further studied using a gene chip on a genome-wide scale, and 339 and 226 genes up- and downregulated by ANAC069 were identified. Analysis of the promoters of the genes affected by ANAC069 suggested that ANAC069 regulates the expression of genes mainly through interacting with the DNA sequence C[A/G]CG[T/G] in response to abiotic stresses. Collectively, our data suggest that ANAC069 could recognize C[A/G]CG[T/G] sequences to regulate the expression of genes that negatively regulates salt and osmotic stress tolerance by decreasing ROS scavenging capability and proline biosynthesis.